Use of a modified tryptophanase promoter to direct high-level expression of foreign proteins in E. coli.
We have modified the tryptophanase promoter (PtnaA) for use as a temperature-independent promoter for the production of recombinant proteins. Although any protein will have a temperature range in which its expression is optimal, we find the tryptophanase promoter functions at all physiologically relevant temperatures (20 degrees C to 42 degrees C). Induction at temperatures below 37 degrees C avoids eliciting the heat-shock response and may favor the production of protein in the soluble state. A short segment of the E. coli tnaA promoter containing the catabolite gene activator protein (CAP) binding site but no tryptophan-responsive elements was used to direct synthesis of various proteins. Conditions for high cell density fermentation and induction control were developed. Expression was induced by depletion of glucose and was maximal when an alternative nonrepressing carbon source was supplied. Expression of certain proteins was tightly controlled; however, pre-induction expression was observed with other reporter genes. The tnaC leader portion of the tnaA promoter was found to reduce pre-induction expression in the presence of glucose, although maximal expression was observed only in the absence of this region. The effect of temperature on expression of several recombinant proteins was investigated. Although some proteins were produced only in inclusion bodies as insoluble material, the production of one protein in soluble form was clearly temperature dependent.